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Abstract: 

To report the oral findings, including dental anomalies, ectopic eruption of the maxillary 
permanent first molars and periodontal disease and soft tissue alterations, in a subject with 
Apert syndrome. Clinical and radiographic examination of a patient with Apert syndrome, 
aged 2 1 years old, not previously submitted for orthodontic or orthognathic treatment. 
Dental anomalies were present in a patient. Intraoral evaluation revealed poor oral hygiene 
with varying degrees of periodontal involvement, an arched swelling (pseudo cleft config- 
uration), class III malocclusion, anterior open bite, posterior crossbite, supernumerary 
teeth, ectopic eruption and creamy white enamel opacities, an excessively large appearing 
tongue and a v-shaped maxillary arch. The occurrence of typical lateral palatal swellings 
agrees with the literature. The high prevalence of dental anomalies and ectopic eruption 
may suggest a possible etiologic relationship with the syndrome. 
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INTRODUCTION 

Apert syndrome (mendelian inheritance in 
man #101200) represents approximately 5% of 
all craniosynostosis syndromes showing a 
prevalence of 1 in 65,000 to 160,000 live 
births [1,2]. Apert syndrome was first de- 
scribed by Whearon in 1894 and reviewed 
extensively by Apere in 1906 [3]. 
This disorder is characterized by severe crani- 
osynostosis, craniofacial abnormalities and 
symmetric syndactyly of the hands and feet 
[4]. Among the craniofacial alterations are 
brachycephaly, midface hypoplasia, flat occi- 
put, hypertelorism, proptosis and a short, 
broad nose with a bulbous tip [5]. The syn- 
drome's oral manifestations have also been 
described in a few studies [5-10]. The configu- 
ration of the palate is characterized by an 
arched palate with bilateral swellings of the 



palatine processes, resulting in a pseudocleft in 
the midline [5,7,8]. Other frequent oral find- 
ings include hypotonic lips, bifid uvula, de- 
layed or ectopic eruption and malocclusion 
[5,9,10]. 

Apert syndrome demonstrates an autosomal 
dominant mode of inheritance and is associat- 
ed with advanced paternal age, although most 
cases are sporadic possibly representing new 
mutations [11]. It is one of the five cranio- 
synostosis syndromes associated with allelic 
mutations of the fibroblast growth factor re- 
ceptor 2 (FGFR2) genes, along with Crouzon, 
Pfeiffer, Jackson- Weiss and Beare-Stevenson 
syndromes. Besides the genetic similarity, 
these three syndromes share similar clinical 
features that make the differential diagnosis 
sometimes difficult. The missense mutations 
S252W and P253R in the FGFR2 gene ac- 
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Fig 1. Clinical view of Apert syndrome: face (A) hands (B) and foots (C). 



count for more than 99% of Apert syndrome 
cases [12]. The oral cavity is characterized by 
impaction, severe crowding, delayed eruption, 
thick gingiva, sometimes supernumerary teeth, 
or genetically missing teeth. Other frequent 
oral cavity findings include class III malocclu- 
sion, anterior open bite [13,14], bilateral poste- 
rior cross-bite and unilateral posterior cross- 
bite but to a lesser degree and a midline devia- 
tion. The aim of this study was to describe one 
sporadic case of Apert syndrome and discuss 
its craniofacial and dental features. 

CASE REPORT 

A 21 -year-old woman with the presumptive 
diagnosis of Apert syndrome was referred to 
the department of periodontology, school of 
dentistry, Babol University of medical scienc- 
es for regular dental treatment. She was bom 
of a nonconsanguineous marriage. Her parents 
were clinically normal and at birth her mother 
was 22 years old and her father was 29 years 
old. There were no complications during preg- 
nancy, and no other family member showed a 
similar condition. At birth, she had cranio- 
synostosis, brachycephaly and syndactyly of 
the hands and feet. The patient has mild men- 
tal retardation, but her social development and 
bonding skills are satisfactory. She has never 
experienced seizures. 

Extraoral examination revealed a brachyce- 
phalic skull with midface hypoplasia, a flat 
forehead, depression of the temporal bones, 
proptosis, hypertelorism, short nose with a 



bulbous tip and septal deviation and trapezoi- 
dal shape of the mouth. In the lateral cephalo- 
gram, hypoplasia of the maxilla gave the ap- 
pearance of a class III skeletal relationship 
(Fig 1-A). Syndactylies of the right hands 
third, fourth and fifth digits and the left hand's 
second, third and fourth digits were present 
(Fig 1-B). Both feet showed a fusion of all toes 
(Fig 1-C). Intraoral evaluation revealed poor 
oral hygiene with varying degrees of periodon- 
tal involvement, an arched swelling (pseudo 
cleft configuration), class III malocclusion, 
anterior open bite (Fig 2), posterior cross-bite, 
supernumerary teeth, ectopic eruption and 
creamy white enamel opacities, the tongue 
appeared excessively large and the maxillary 
arch was v-shaped (Fig 3). 
The CT scan revealed palatal cleft and maxil- 
lary hypoplasia and nasal septum deviation. 
The patient's medical history showed recurrent 
media otitis. 

Initial dental treatment consisted of oral hy- 
giene orientation for both patient and mother 
by means of disclosing tablets to be more fa- 
miliar with plaque concepts and electrically 
powered toothbrushes (Oral-B®) and chlorhex- 
idine mouth rinse 0.2% (Donyaye Behesht 
Co®) two times per day for two weeks, fol- 
lowed by plaque control via monthly profes- 
sional prophylaxis. After an adaptation period, 
restorations and primary tooth extractions 
were performed. Orthodontic therapy is under 
consideration. The therapy consisted of super- 
numerary teeth extraction and orthodontic mi- 
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Fig 2. Panoramic view. 

nor tooth movements to correct the crowding 
and achieving a stable occlusion. Preventive 
treatments included topical fluoride therapy. 
The patient was referred to a plastic and recon- 
structive surgeon for her extremities as she 
also complained of inability to brush her teeth 
because her fingers were malformed. 

DISCUSSION 

Our patient demonstrated the clinical triad that 
characterizes Apert syndrome: brachycephalic 
skull, hypoplastic middle third of the face and 
syndactyly of the hands and feet. Other typical 
facial characteristics of Apert syndrome in our 
patient included flat forehead, depression of 
the temporal areas, shallow orbits with ocular 
proptosis and hypertelorism. Her nose w^as 
short and wide with a depressed nasal bridge 
and the nasolabial angle was diminished. All 
these craniofacial features are common in 
Apert syndrome patients due to the premature 
fusion of the cranial sutures [5]. 
Our patient had all typical oral manifestations 
of an Apert patient together, for example an 
arched swelling (pseudo cleft configuration), 
class III malocclusion, anterior open bite, pos- 
terior crossbite, supernumerary teeth, ectopic 
eruption and creamy white enamel opacities, 
tongue appeared excessively large and maxil- 
lary arch was v-shaped. In addition, it was 
very interesting for us that our patient had not 
been detected till this age and her family 
thought her situation was because of her lazi- 
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Fig 3. Occlusal view and v-shaped maxillary arch. 

ness and she did not use her hands and feet in 
childhood. 

Although there are several different surgical 
techniques involved in craniosynostosis treat- 
ment, the key element is the timing of treat- 
ment with early intervention, before the first 
year of life, giving better re sults [15,16]. 
Early cranioplasty corrects both functional and 
esthetic consequences of craniosynostosis. 
Mental retardation is considered usual for 
Apert syndrome patients and in most cases is 
due to high intracranial pressure [15]. 
Central nervous system malformations have 
also been reported in Apert syndrome patients 
[17]. But our patient showed no evident altera- 
tions in the central nervous system. 
Apert syndrome's oral features have been re- 
ported in a few studies [5-10]. The oral cavity 
is reduced in size, especially the anteroposteri- 
or dimension of the maxilla. The mandible is 
within normal size and shape, producing a 
relative prognathism. The unusual palate of 
Apert syndrome patients is diagnostically im- 
portant. The high arched palate shows lateral 
swellings that induce a midline pseudocleft of 
soft tissue. Kreiborg and Cohen [7], in the 
largest clinical study of Apert syndrome's oral 
manifestations, found pseudocleft soft palate 
or bifid uvula in approximately 75% of the 
cases. Other studies have described a lower 
occurrence, such as 44% [6] and 4%o [10] of 
the cases. The lateral palatine swellings are 
described as present in infancy and increase in 
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mass with aging, and histological studies have 
revealed acid mucopolysaccharide deposits 
consisting predominantly of hyaluronic acid 
[1]. According to Kreiborg and Cohen [7], 
Apert syndrome patients may present several 
dental abnormalities, including delayed erup- 
tion, ectopic eruption and shovel-shaped inci- 
sors. 

In a recent study, Letra et al [10] detected a 
high incidence of tooth agenesis in Apert syn- 
drome patients. Malocclusions are frequent in 
Apert syndrome patients mostly relating to 
maxillary hypoplasia [5,7]. These include me- 
sial molar occlusion, mandibular overjet, ante- 
rior open bite, posterior cross-bite, midline 
deviation and dental crowding [5,7,8,10]. 
FGFR2 mutations have been identified as 
causing Apert syndrome [18]. To date, there 
are five identified mutations in FGFR2 in 
Apert syndrome patients [12,13,19]. In almost 
all cases (99%), two specific mis-sense substi- 
tutions have been described involving adjacent 
amino acids (S232W and P253R) in the linker 
between the second and third extracellular 
immunoglobulin domains of FGFR2 [12]. Alt- 
hough the variability in Apert syndromes clin- 
ical presentation is well established. Park et al 
[1] did not find any correlation between the 
type of FGFR2 mutation (S252W and P253R) 
and the affected patients' clinical features [2]. 
According to those authors, the lack of pheno- 
typic differences in the two genotypic sub- 
groups of Apert syndrome patients is not un- 
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expected, considering that the mutations them- 
selves are adjacent and are in the same func- 
tional domain. In spite of the reported clinical 
characteristics, Apert syndrome may be con- 
fused with other craniosynostosis syndromes, 
whereas the presence of broad thumbs and 
halluces in association with cutaneous syndac- 
tyly differentiate Pfeiffer syndrome from 
Apert syndrome [20]. In Jackson- Weiss syn- 
drome, the phenotype is extremely variable 
and the most consistent manifestation is ab- 
normality in the clinical or radiographic ap- 
pearance of the feet [21]. The presence of cu- 
taneous disorders, cutis gyrate and acanthosis 
nigricans are the key elements for the correct 
diagnosis of Beare- Stevenson syndrome [22]. 
When the clinical features and uncharacteristic 
syndrome overlap, mutation analysis is helpful 
in distinguishing Apert syndrome from other 
clinically similar craniosynostosis syndromes 
[18]. Proper evaluation and characterization of 
the clinical features (Table 1) are important for 
the correct diagnosis and treatment of affected 
patients [23]. Affected individuals generally 
require lifelong management by a muitidisci- 
plinary team of health care specialists. 

CONCLUSION 

The occurrence of dental anomalies, ectopic 
eruption and soft tissue alterations observed in 
our patient with Apert syndrome suggests a 
possible relationship between these disturb- 
ances and the syndrome. 



Table 1. Oral characteristics of craniosynostosis syndromes. 



Craniosynostosis 
Syndrome 



Oral Characteristics 



Maxillary hypoplasia, lateral palatal swellings, gingival hypertrophy, multiple tooth agenesis, 
shovel-shaped incisors, high caries prevalence, early tooth loss, difficult oral hygiene control due 

to hand malformations 

Maxillary hypoplasia, lateral palatal swellings, reduced maxillary length, maxillary hypoplasia, 
counterclockwise mandibular rotation, mandibular prognathism due to positional changes with 
normal mandibular growth, ectopic eruption, tongue thrusting, partial tooth agenesis 
Maxillary hypoplasia, lateral palatal swellings, mandibular prognathism, high-arched palate, tooth 

crowding 

Saethre Chotzen ^^^^^^^^ hypoplasia, lateral palatal swellings, narrow palate, cleft palate. Class III malocclusion, 
teeth with large crowns and thin and long roots, multiple pulp stones 
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